Receptor mechanisms mediating cyanide generation in PC12 cells and rat brain.
Cyanide is generated in neurons and this report examines the two different receptors which mediate cyanide formation in neuronal tissue. An opiate receptor blocked by naloxone increases cyanide production both in rat brain and in rat pheochromocytoma (PC12) cells. A muscarinic receptor in PC12 cells releases cyanide and the effect is blocked by atropine. In rat brain, in vivo, a muscarinic agonist inhibits cyanide generation, possibly by acting on receptor subtypes different from those in PC12 cells. Cyanide generation by a muscarinic agonist in PC12 cells is blocked by pertussis toxin but that caused by an opiate is not. Thus, two different receptors and two different second messenger systems can mediate cyanide generation in PC12 cells. In parallel with the in vivo data, cultured primary rat cortical cells also show decreased cyanide release following muscarinic stimulation. Both blockade of cyanide generation by muscarinic receptor activation and cyanide release by opiate agonists from cortical cells are pertussis toxin insensitive. Similarly, little cyanide generation was seen following cholera toxin treatment. These data indicate that opiate receptors increase and muscarinic receptors decrease cyanide production in rat brain tissue by G-protein independent mechanisms. This work supports the suggestion that the powerful actions of cyanide may be important for neuromodulation in the CNS.